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Description 

The present invention relates to a two-piece golf ball and. in particular, to a two-piece golf ball with an excellent shot 

feel. 

5 Two-piece golf balls are widely used because of their excellent flight performance. However, they have some draw- 
backs, for example, the shot feel is harder than thread-wound golf balls and, particularly, when a bad shot is made, it 
gives an even harder feeling and therefore the advent of a two-piece golf ball with a good shot feel has been desired. 

Various efforts have been made to bring the shot feel of the two-piece golf ball closer to that of the thread-wound 
golf ball. For example, the core of a two-piece golf ball has been made more flexible to reduce the hardness of the entire 
w ball and thereby improve the shot feel (see Japanese Kokai Publication 63(1 988)-220889). However, when the golf ball 
obtained by this method is hit, it feels heavy although it is more flexible and its shot feel is not necessarily similar to the 
shot feel of the thread-wound golf ball. When viewed from hardness distribution and compression strength, its impact 
force is large and the shot feel is not good enough. 

The present invention provides a two-piece golf ball having a shot feel closer to that of a thread-wound golf ball, 
is which is obtained by controlling the characteristics of the core and the thickness of the cover. 

We have now discovered that by making the hardness distribution of the core more rigid at the outside and softer 
at the inside, adjusting the compression strength of the core, reducing the thickness of the cover to 1 .5 to 2.1 mm (which 
is normally 2.1 to 2.4 mm) and optimizing these factors, it is possible to obtain a two-piece golf ball having a cover with- 
out a hard shot feel and a core with a light shot feel and appropriate flexibility, the ball as a whole being soft and light, 
20 having a better carry than conventional balls, without excessively reducing its hardness (expressed as PGA). 

Accordingly, the present invention provides a two-piece golf ball comprising a core formed from a rubber composi- 
tion comprising a base rubber, a co-crosslinking agent and an organic peroxide, and a cover covering the core, wherein 
the core has the following hardness distribution when measured by a JIS-C hardness meter; 

25 (1 ) hardness at the center; 58 to 73 

(2) hardness at 5 to 10 mm from the center; 68 to 78 

(3) hardness at 1 5 mm from the center: 76 to 88 

(4) surface hardness; 78 to 88 

30 (in the hardness distribution, hardness (2) is substantially constant being within the above range, of which the tolerance 
is within ± 3 and the other values satisfy the relation of (1) < (2) < (3) ^ (4) ), the compression deformation of the core 
is in the range of from 2.8 to 3.5 mm when pressurized by an initial load of 10 kg up to a final load of 130 kg and the 
cover has a thickness of 1 .5 to 2.1 mm. 

The base rubber used in the present invention may be a natural and/or synthetic rubber which has been conven- 

35 tionally used for a two-piece core. In particular, cis-1 ,4-polybutadiene rubber containing at least more than 40% of the 
cis structure is preferred. H desired, natural rubber, polyisoprene rubber, styrene rubber, EPDM etc. may be blended 
into the polybutadiene rubber in appropriate amounts. 

The co-crosslinking agent is not particularly restricted but. for example, a metal salt of an unsaturated carboxylic 
acid, in particular, a monavalent or divalent metal salt of an unsaturated carboxylic acid having 3 to 8 carbon atoms (for 

40 example, acrylic acid, methacrylic acid etc.) may be used. Zinc diacrylate is particularly preferred. The amount of the 
co-crosslinking agent is 20 to 35 wt parts, preferably 25 to 32 wt parts based on 100 wt parts of the base rubber, rf the 
amount is less than 20 wt parts, the hardness of the ball is insufficient and the ball has a heavy and inferior shot feel 
and the durability is also inferior. When the amount exceeds 35 wt parts, the ball is too hard and the shot feel is also 
inferior. 

45 The organic peroxide may be dicumyl peroxide or di-t-butylperoxide, but dicumyl peroxide is particularly preferred. 
The amount of the organic acid is from 0.5 to 5.0 wt parts, preferably 1 .0 to 3.0 wt parts based on 100 wt parts of the 
base rubber. If it is less than 0.5 wt parts, the hardness of the ball is insufficient and the shot feel of the ball is heavy 
and inferior, while if it exceeds 5.0 wt parts, the ball is too hard and the shot feel is inferior. 

The rubber composition used for the golf ball of the present invention may contain such additives as fillers, antioxi- 
so dants, etc. if necessary. The filler generally used may be zinc oxide, barium sulfate etc. and the amount in the compo- 
sition depends on the specific weight, size etc. of the cover and the core and is not particuarly restricted, but it is usually 
from 10 to 40 wt parts based on 100 parts of the base rubber. 

The core for the two-piece golf ball is formed by kneading the rubber composition sufficiently and curing it in a mold. 
The kneading conditions and curing conditions are well known to the industry but, usually curing is conducted at a tem- 
55 perature of from 1 40 to 1 80°C for 1 5 to 55 minutes. 

The core of the golf ball of the present invention has such a hardness distribution when measured by a JIS-C hard- 
ness meter that it satisfies the conditions of (1) 58 to 73 at the center, (2) 68 to 78 at 5 - 10 mm from the center. (3) 76 
to 88 at 15 mm from the center and (4) 78 to 88 at the surface. Particularly, the hardness (2) should be substantially 
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constant of which the tolerance is less than ± 3. The hardness values also satisfy the relation of (1) < (2) < (3) £ (4). 
The technology to specifically control the hardness distribution as above is described in Japanese Kokai Publication 
Sho 60(1985)-90575. 

When the hardness is outside the aforesaid ranges, the durability decreases and the ball is exceedingly flexible and 

5 gives a heavy shot feel. When the hardness is higher than the above range, the impact force at the time of hitting is too 
large and the shot feel is inferior. When the hardness distribution is such that the hardness is higher as it is closer to the 
core surface, the impact force is larger than that described in the present invention, the softness of the shot feel is infe- 
rior, whilst in the case of a hardness distribution having a flat section as in the present invention, the impact force is 
small, a ball with a soft shot feel is obtained and the durability is also good. 

10 Also it is necessary that the compression deformation of the core is in the range of from 2.8 to 3.5 mm when it is 
loaded with an initial load of 10 kg up to a final load of 130 kg. Such compression deformation may be controlled mainly 
by the amount of the metal salt of the unsaturated carboxylic acid, but it may also be controlled by the amounts of other 
chemicals, curing conditions etc. By whichever method it may be controlled, if the deformation of the core exceeds 3.5 
mm, the rebound coefficient decreases and the flight performance is inferior. Basically, the ball is too soft and heavy 

is and its shot feel is insecure and its durability is lower. On the contrary, if the deformation is less than 2.8 mm, the ball is 
too hard and the shot feel is inferior. 

By covering the core obtained above with a cover having a thickness of from 1 .5 to 2. 1 mm, a two-piece golf ball is 
obtained. The cover is generally made from a cover composition which mainly comprises an ionomer resin and, as nec- 
essary, a filler or coloring agent (for example, titanium dioxide, barium sulfate, etc.). When the thickness of the cover is 

20 less than 1 .5 mm, the ball spins easily and the shot feel is closer to that of a one-piece golf ball. When it is thicker than 
2.1 mm, the shot feel is inferior. 

In the present invention, it is preferred to adjust the stiffness of the cover to within the range of 3,000 to 4,500 
kg/cm 2 . When it is less than 3,000 kg/cm 2 , the cover is too flexible and the ball spins easily and the shot feel is soft, 
heavy and insecure. Whereas if it exceeds 4,500 kg/cm 2 , the cover is hard and gains a heavy shot feel. 

25 The method to coat the ionomer resin cover on the core is well known and it is generally executed by injection mold- 
ing. 

EXAMPLES 

30 The present invention is described in further detail according to Examples. However, the present invention is not 
limited to these Examples. 

Examples 1 - 3 and Comparative Examples 1 - 4 

35 A rubber composition was obtained by kneadding the rubber composition for the core shown in Table 1. Thus 

obtained rubber composition was cured and molded under the conditions given in Table 1. Hardness distribution and 

compression strength of thus obtained core are shown in Table 1 . 

The cover obtained by the ordinary method with the composition shown in Table 2 was covered with the aforesaid 

core. Stiffness and thickness of the cover used are shown in Table 2. 
40 Table 3 shows the hardness (indicated by PAG) durability index, rebound coefficient, flight characteristics, such as 

launch angle, spin, carry etc. and results of hit feeling evaluation. 
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Table 1 





Core 


5 






Ex. 1 


Ex.2 


Ex.3 


Comp. Ex.1 


Comp. Ex.2 


Comp. Ex.3 


Comp. Ex 4 




Formula- 


BR-or 1 


100 


100 


100 


100 


100 


100 


100 




tion 


Zinc diacr- 


31 


29 


27 


31 


25 


31 


31 


10 




ylate 




















Zinc oxide 


17.5 


18.2 


19.0 


20.0 


20.0 


20.4 


16.6 






Antioxidant 


0.5 


0 s 

\J.yJ 










n 






Dicumyl 


2.2 


2.2 


2.2 


2.2 


2.0 


1.8 


2.3 


15 




nproifirie 


















Lronanion 


Tempera- 


155 L 


155 U 


155 °u 


145 °C 


160 °C 


160 °C 


152 °C 




of curinn 

VI Wl II ly 


ture 




















Period of 


25 min. 


25 min. 


25 min. 


40 min. 


25 min. 


25 min. 


25min. 


20 




time 


















Hardness 


Center 


71 


65 


60 


70 


56 


62 


65 




distribution 


5mm from 


76 


73 


70 


76 


67 


75 


76 






center 
















25 




lOmmfrom 


76 


73 


70 


81 


67 


75 


76 






center 




















15mm from 


86 


84 


79 


83 


75 


79 


86 






cener 
















30 




Surface 


87 


85 


80 


78 


77 


85 


86 




Compres- 


(mm) 


2.9 


3.1 


3.4 


2.6 


3.7 


3.2 


2.7 




sion 



















*1 Butadiene rubber available from Japan Synthetic Rubber Co.. Ltd. 

35 



Table 2 



40 



Cover 


Formulation* 2 


HIMILAN 1076 


50 


50 


50 


50 


50 


50 


50 




HIMILAN 1605 


50 


50 


50 


50 


50 


50 


50 


Stiffness* 3 


23 °CX2weeks 


3300 


3300 


3300 


3300 


3300 


3300 


3300 


Thickness 


(mm) 


1.9 


1.9 


1.9 


1.9 


1.9 


2.3 


1.4 



*2 2 wt parts of titanium oxide (TO2) was added to 100 wt parts of ionomer resin and coloring was con- 
ducted by an extruder to prepare a resin composition used for the cover. 

*3 Stiffness was measured by a Stiffness Tester manufactured by Toyo Sefti Co., Ltd. A specimen was 
a flat plate made by press-molding and measurement was made after leaving the specimen for 2 
weeks at 23 °C and 50 % humidity. 
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Table 3 





Ball evaluation 


5 




Ex.1 


Ex.2 


Ex.3 


Comp. Ex.1 


Comp. Ex.2 


Comp. Ex.3 


Comp. Ex.4 




Hardness 
(PGA) 


105 


100 


95 


110 


88 


100 


92 


10 


Durability 
index 


100 


99 


97 


115 


75 


105 


80 




RoHni inH 

coefficient 
(45m/s) 


n 7fton 


a 7oin 


U./oUU 


U./ooU 


0. f 720 


0.7790 


0.7735 


15 


Flying char- 
acteristics* 

5 
















20 


Launch 
angle (°) 


12 


12.2 


12.5 


11.4 


12.8 


12 


10 




Spin (rpm) 


2600 


2580 


2550 


2800 


2500 


2600 


3200 




Carry (yard) 


230 


230 


230 


230.5 


227 


228 


220 


25 


Feeling 
evaluation 


Light, soft 
and good 


Light, soft 
and good 


Ught. soft 
and good 


Hard 


Too soft and 
heavy 


Slightly 
hard and 
feel hard- 
ness cover 


Soft, heavy 
and of dull 



*4. Durability index: Withstand frequency of impact given to the specimen in Example 1 is deemed 100. Frequency of impact 
is the frequency of impact given until breaking of ball occurs, by shooting out the ball at the speed of 45 m/sec. by a swing 
robot manufactured by True Temper Co. 

'5. 45 m/sec. W1 flight (flight charactetristics): The value obtained in the test to shoot out a ball by W1 (No. 1 Wood) at 45 
m/sec. using the swing robot. 



35 As it is evident from the results of Tables 1 , 2 and 3, the balls of Examples 1 - 3 are light, soft, gives good hit feeling 
and their characteristics are closer to those of thread - wound gorf balls. Durability and flight performance are also good. 

The golf ball of Comparative Example 1 has the core with small compression strength (2.6 m/m), hardness of the 
ball is high, and the hit feeling is hard and inferior. 

The ball of Comparative Example 2 has a large core compression strength (3.7 mm) and low hardness, and it is too 
40 soft and heavy and its hit feeling is insecure and inferior. Durability is low. 

The ball of Comparative Example 3 has thick cover and its hit feeling was hard and inferior. 
The ball of Comparative Example 4 has thin cover, its hit feeling is closer to that of one piece golf ball and its hit 
feeling is soft and heavy. The ball is easy to catch spin and has poor flight performance and durability. 

The two-piece golf ball of the present invention has hit feeling close to that of thread-wound golf ball and its flight 
45 performance is the one specific to the two-piece golf ball and it has preferred characteristics as a golf ball in regard to 
both flight performance and hit feeling. 

Claims 

so 1 . A two-piece golf ball comprising a core formed from a rubber composition comprising a base rubber, a co-crosslink- 
ing agent and an organic peroxide, and a cover covering the core, wherein the core has the following hardness dis- 
tribution when measured by a JIS-C hardness meter: 

(1) hardness at the center 58 to 73 

55 (2) hardness at 5 to 1 0 mm from the center 68 to 78 

(3) hardness at 1 5 mm from the center 76 to 88 

(4) surface hardness 78 to 88 
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wherein in the hardness distribution, hardness (2) is substantially constant being within the above range, of which 
the tolerance is within ± 3 and the other values satisfy the relation of ( 1 ) < (2) < <3) £ (4) , and wherein the compres- 
sion deformation of the core is in the range of from 2.8 to 3.5 mm when pressurized by an initial load of 10 kg up to 
a final load of 130 kg and the cover has a thickness of 1 .5 to 2.1 mm. 

5 

2. A golf ball as claimed in claim 1 wherein the core is made from a rubber composition which comprises cis-1 ,4-buta- 
diene rubber, zinc diacrylate and dicumyl peroxide. 

3. A golf ball as claimed in claim 2 wherein the rubber composition further comprises a filler and an antioxidant. 

10 

4. A golf ball as claimed in any one of the preceding claims wherein the cover is formed from an ionomer resin and a 
filler. 

5. A golf ball as claimed in any one of the preceding claims wherein the cover has a stiffness in the range of from 
15 3,000 to 4,500 kg/cm 2 . 

PatentansprQche 

1 . Zweiteiliger Golfball, umfassend einen Kern, der aus einer Kautschukzusammensetzung erzeugt wurde, die einen 
20 Grundkautschuk, ein Co-Vernetzungsmittel und ein organisches Peroxid umfaBt, sowie eine Ummantelung zum 

Umhuilen des Kerns, wobei der Kern die folgende Harteverteilung aufweist, wenn diese mit einem JIS-C Harte- 
messgerat gemessen wird: 

(1) Harte im Zentrum 58 bis 73 

25 (2) Harte in 5 bis 1 0 mm Abstand vom Zentrum 68 bis 78 

(3) Harte in 15 mm Abstand vom Zentrum 76 bis 88 

(4) Harte an der Oberf Idche 78 bis 88 

wobei in der Harteverteilung die Harte (2) innerhalb des vorstehenden Bereichs, dessen Toleranz ±3 betragt, im 
30 wesentiichen konstant ist, und die anderen Werte die Beziehung (1) < (2) < (3) s: (4) erfullen, und wobei die Druck- 
verformung des Kerns, wenn ein Druck mit einer Anfangslast von 10 kg bis zu einer Endlast von 130 kg ausgeubt 
wird. im Bereich von 2,8 bis 3,5 mm liegt, und die Ummantelung eine Dicke von 1 ,5 bis 2,1 mm besitzt 

2. Golfball nach Anspruch 1, wobei der Kern aus einer Kautschukzusammensetzung besteht, umfassend cis-1 ,4- 
35 Butadienkautschuk, Zinkdiacrylat und Dicumylperoxtd. 

3. Golfball nach Anspruch 2, wobei die Kautschukzusammensetzung ferner einen Fullstoff und ein Antioxidans 
umfaBt. 

40 4. Golfball nach einem der vorstehenden AnsprOche, wobei die Ummantelung aus einem lonomerharz und einem 
Fullstoff erzeugt wird. 

5. Golfball nach einem der vorstehenden AnsprOche, wobei die Ummantelung eine Steifheit im Bereich von 3.000 bis 
4.500 kg/cm 2 besitzt. 

45 

Revendications 

1 . Balle de golf en deux morceaux comprenant un coeur form6 a partir d'une composition de caoutchouc comprenant 
un caoutchouc de base, un agent de co-r&iculation et un peroxyde organique, et une enveloppe recouvrant le 
so coeur, dans laquelle le coeur a la distribution de dureta suivante lorsqu'elle est mesur6e par un dispositif de mesure 
de dureta conforme a la nor me JIS-C : 

(1) duret6 au centre : 58 a 73 

(2) durett a 5-1 0 mm du centre : 68 a 78 
55 (3) durete a 1 5 mm du centre : 76 a 88 

(4) durete en surface : 78 a 88 

dans laquelle, dans la distribution de dureta, la dureta (2) est pratiquement constante a I'intarieur de I'inter- 
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valle ci-dessus, dont la tolerance est de ± 3, et les autres valeurs satisforrt a la relation suivante : (1) < (2) < (3) £ 
(4), et dans laquelle la deformation par compression du coeur est srtuee dans I'intervalle allant de 2,8 k 3.5 mm lors 
d'une pression par une charge initiate de 10 kg jusqu'a une charge finale de 130 kg et I'enveloppe a une epaisseur 
de 1,5 a 2,1 mm. 

5 

2. Balle de golf selon la revendication 1 , dans laquelle le coeur est fait & partir d'une composition de caoutchouc qui 
comprend du caoutchouc de cis-1 ,4-butadiene, du diacrylate de zinc et du peroxyde de dicumyle. 

3. Balle de golf selon la revendication 2, dans laquelle la composition de caoutchouc comprend en outre une charge 
10 et un antioxydant. 

4. Balle de golf selon I'une queJconque des revendications precedentes, dans laquelle I'enveloppe est formee a partir 
d'une resine ionomere et d'une charge. 

is 5. Balle de golf selon I'une quelconque des revendications precedentes, dans laquelle I'enveloppe a une rigidite 
srtuee dans I'intervalle allant de 3000 a 4500 kg/cm 2 . 
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